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and the specific subject matter of claim 12 now appears as new 
claims 24 and 25. 

Reconsideration is accordingly respectfully requested, 
for the rejection of certain of the claims as unpatentable over 
TANGHE et al . in view of HIATT et al . , TUNC and ARAKI . 

There is attached a complete copy of the article by 
TANGHE et al . , as well as a second article of TANGHE et al . which 
directly follows the one cited in the Official Action. This will 
help explain the essential differences between the claimed 
subject matter and the process disclosed by TANGHE et al. 

Those differences are as follows: 

a) TANGHE et al , discloses a conventional prior art 
method for acetylation of cellulose which was acknowledged by the 
applicants themselves (see page 1, lines 16-28 of the present 
specification) . 

As is pointed out in the Official Action on page 6, 
line 6, the final product obtained by TANGHE et al. in the cited 
reference consists of a cellulose triacetate, because the 
""Wt^*^ . experimental conditions used by TANGHE et al. necessarily cause 

4"^'"^ - " 

iJ^^ f^*t the acetylation reaction to achieve completion, as will be 



4zl 



.-rfl^^ discussed hereafter. This is the reason why, for obtaining final 



r^^^ products wi th va rious acetylation degrees, TANGHE et al . must 

perform a further step of hydrolysis of the thus-obtained 
cellulose triacetate, as is disclosed in the attached article of 
TANGHE et al . (pages 198-201). Again, these prior art references 
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disclosing the production of a cellulose triacetate and then the 
hydrolysis of this triacetate product in order to obtain the 
desired acetylation degree already recited on page 1, lines 16-28 
of the specification. 

b) The direct production of a cellulose triacetate 
product by TANGHE et al. is explained by the fact that these 
authors perform acetylation of cellulose using acetic anhydride 
in a molar excess .-^ \w^^vt^ *^ ^-vpW^ 

More specifically, TANGHE et al. use 10 grams of cotton 
linters (see page 194, line 1 of the first paragraph) and 50 ml 
of acetic anhydride (see page 194, lines 3-4, second paragraph) . 

(i) The molecular weight of acetic anhydride is about 
102 and its density is 1.08 (see the herewith enclosed excerpt 
from the Nerck Index, twelfth edition) . Thus, a vo lume of 50 ml 
of acetic anhydride used by TANGHE et al. corresponds to about 
0,53 moles. 

(ii) Cellulose consists exclusively of a polymer of 
anhdyroglucose moieties, the molecular weight of which is about 
180 (see the herewith enclosed excerpt from the Merck Index, 
twelfth edition) . The polymerization of the glucose moieties, 
within the cellulose chains, leads to the loss of one molecule of 
water, leading to a polymeric chain of anh^ydroglucose units 
having each a molecular weight of about 162. Thus, 10 g of 
cellulose, as used by TANGHE et al. consist of about 0.062 moles 
of anhydroglucose^ units . 
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(iii) Thus, when using 0.53 moles of acetic anhydride 
and 0.062 mole of anhydroglucose , TANGHE et al. performed the 
acetylation reaction with about 8.52 moles of acetic anhydride 
per mole of anhydroglucose, which is a large excess of acetic 

' — — ^ 

anhydride, which explains why only cellulose triacetate molecules 'vv^^L^t^^ 
are obtained at the end of the process. ^-H.T) r^wH 

c) This is also the reason why a further step of 
hydrolysis of the first step final product cellulose triacetate 
is compulsory to obtain final products possessing various 
acetylation degrees, as disclosed by TANGHE et al . (pages 198- 
201) . 

d) In contrast to TANGHE et al., the presently claimed 
method allows the direct production of cellulose sulfoacetate 
products with the desired acetylation degree, without the need of 
any further step of hydrolysis. This result is achieved 
according to the invention by using non-excess amounts of acetic 
anhydride, more specifically by using acetic anhydride in amounts 
ranging from 3 to 7 moles per mole of anhydroglucose. This is 
disclosed' notably on page 2, lines 6-10 of the present 
specification . 

e) Because TANGHE et al . relate exclusively to a two- 
step method, one skilled in the art would have found no 1 
indication 'in TANGHE et al. suggesting any technical advantage 
which would result from a direct production of cellulose 
sulfoacetate of the desired acetylation degree. Indeed, one 
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skilled in the art would have found no indication in TANGHE et 
al . as to what possible technical means should be used for 
performing a one-step method allowing the direct production of 
cellulose sulfoacetate having the desired acetylation degrees. 
As to HIATT et al . : 

a) HIATT et al. disclose a method for preparing 
cellulose sulfoacetate, wherein the acetylation reaction is 
performed under non-acid conditions (see column 1, lines 11, 20- 
23, 24-27 and the claims), in contrast to the previously known 
methods which employ ace^oc^typ^. catalysts (see column 1, lines 
12-13), and as is also the case for the presently claimed method. 

b) More specifically, the non-acid conditions used by 
HIATT et al. are achieved by using an alkali metal salt of acyl 
sulphuric^acid^ (see column 1, lines 30-35 and the examples). 

As disclosed in the examples, the reaction medium 
consists of a mixture of acetic anhydride, sodium acetate, acetic 
acid and sulphuric acid, which is completely distinct from the 
acidic conditions used according to the claimed method wherein, 
notably, no sodium acetate is used. 

c) Because the method disclosed by HIATT et al . , which 
makes use of non-acid conditions, is completely distinct from the 
method disclosed by TANGHE et al., which makes use of acidic 
conditions, these two prior art documents would have not been 
combined by one skilled in the art. 
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Further, even if the one skilled in the art were 
nevertheless to have considered the disclosure of HIATT et al., 
he or she would not have overcome the lack of teachings of TANGHE 
et al. as regards the amount of acetic anhydride to be used for 
the direct production of cellulose sulfoacetate of the desired 
acetylation degree. 

As to TUNC: 

TUNC discloses a method for preparing cellulose 
sulfoacetate according to a two-step method, namely: 

a) a step for sulfating cellulose using a sulfating 
mixture comprising acetic anhydride, alkali sulphate, glacial 
acetic acid and sulphuric acid; and ^tw iyv^^^?^^^^. 

b) a step for acylating the sulfated cellulose obtained 
in step a) using an acetylating agent such as acetic anhydride 
(see column 3, lines 9-18) of TUNC. 

Thus, the two-step nie^lp^d^^di^closed^^y TUNC is 
completely distinct from the one-step methojd which is presently 
claimed, wherein the sulphating and acylating reactions are 
performed^ simulJt^neou^r^ 

Indeed, one skilled in the art would have found no 
indication in TUNC that would have allowed overcoming the lack of 
teachings of TANGHE et al. and HIATT et al. 

In fact, TUNC discloses a method which is distinct both 
from the one disclosed by TANGHE et al . and the one disclosed by 
HIATT et al. It follows that one skilled in the art would have 
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not objectively combined these three documents, the respective 
teachings being very far one from each other. 
As to ARAKI: 

a) ARAKI discloses a method for obtaining cellulose 
sulfoacetate wherein the desired degree of acetylation can be 
obtained by controlling the temperature of the acetylation 
reaction , 

b) Again, like TANGHE et al . , ARAKI makes use of an 
acetylation step using acetic anhydride in a large molar excess, 
even a higher excess than that used by TANGHE et al . 

ARAKI uses the same acetic anhydride/cellulose ratio in 
all the assays, namely lOg purified cotton fibers and 120g ^acetic 
anhydride. Thus, ARAKAI uses about 0,062 moles anhydroglucose 
and 1.17 moles (120/102) acetic anhydride (see the above comments 
on TANGHE et al . for a more detailed calculation). 

Consequently, in the method disclosed by ARAKI, about 
19 moles acetic anhydride per mole anhydroglucose are used in the 
acetylation step, which is an even larger molar excess than that 
used by TANGHE et al . 

c) Indeed, the teachings of ARAKI would have dissuaded 
one skilled in the art from using the reaction conditions of the 
presently claimed method, particularly as regards the molar ratio 
between acetic anhydride and anhydroglucose. 
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As the claims bring out these distinctions with ample 
particularity, it is believed that they are all patentable, and 
reconsideration and allowance are respectfully requested. 

Attached hereto is a marked-up version of the changes 
made to the specification and claims. The attached page is 
captioned "VERSION WITH MARKINGS TO SHOW CHANGES MADE." 

Respectfully submitted, 
YOUNG & THOMPSON 

Robert J. Patch 
Attorney for Applicants 
Registration No. 17,355 
745 South 23rd Street 
Arlington, VA 22202 
Telephone: 521-2297 

April 18, 2003 
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